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A SOLID-PHASE TECHNOLOGY FOR THE PREPARATION OF AMIDES 



5 Introduction 

With the identification of a molecular target 
associated with a particular disorder, the medicinal 
chemist works towards a drug molecule which intervenes in 
a particular pathway preventing progression of the 

10 disorder. The route towards a potent and selective drug 
proceeds through a number of stages. For example, when 
faced with an aberrant protease, the protease is initially 
isolated and purified. An assay for activity is then 
established and a molecule that inhibits the proteolytic 

is activity developed and systematically refined to provide a 
drug candidate with the desired potency and selectivity. 
This route is time consuming and expensive, thus tools 
which expedite a part of the whole process of drug 
development are extremely attractive commercially. 

20 Combinatorial chemistry techniques, which are methods 

for the parallel preparation of many molecules compared to 
traditional single serial techniques, have the potential 
to play a pivotal role in the design and development of 
drug-like molecules. Co-pending UK Patent Application No. 

25 9608457.9 describes a combinatorial library technology 
which has been developed as a tool to accelerate the 
development of inhibitors of proteolytic enzymes. A 
protease is screened against a large addressable library 
of potential protease substrates, swiftly providing an 

30 assay for proteolytic activity based upon internally 

quenched fluorescence. Along with the establishment of a 
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sensitive assay, a wealth of substrate structure-activity 
data is gathered which may be used in the design of an 
inhibitor. (Where legally permissible GB 9608457.5 is 
incorporated herein by reference) . 
5 A large proportion of the molecules that have 

previously or are currently being developed as protease 
inhibitors or in fact many other drug classes can be 
represented by the simple general formula (l) . 

0 

RI-C-NH-R2 (I) 



Two. fundamental approaches towards the preparation of 

10 molecules such as (1) are available. Traditionally, 

solution phase based serial chemistries have been used to 
provide single molecules. Recently these serial solution 
chemistries have begun to develop into parallel 
combinatorial methods in which Rl and/or R2 are varied 

15 providing 10' s - 100 's of molecules swiftly. Over the last 
30 years, the expedient methods of solid phase chemistry 
have also developed. Solid phase methods have the 
potential to rapidly produce many thousands of molecules. 
However, the ease with which different classes of the 

20 general formula (1) can be varied in both Rl and R2 
simultaneously depends upon the specific nature and 
functionality of Rl and R2 . For example, when Rl and R2 
are standard amino acid structures, providing the general 
class 'peptides' , solid phase methods have developed 

25 sufficiently to, provide single peptides or 
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thousands/millions of peptides in a combinatorial library 
format with relative ease.. 

Generally, protease inhibitors are designed with 
recognition elements from the substrate (i.e. Rl) , and are 
5 often coupled with a chemical moiety (i.e. R2) which 
interacts with the protease to inhibit proteolytic 
activity. 

The combinatorial protease inhibitor library assay 
technique of GB 9608457.9 provides an example of parallel 

10 preparation of molecules (1) in which there is flexible 

combinatorial variation of Rl. Chosen specific effective 
examples of (1) from the combinatorial library must then 
be assayed for effectiveness as a protease inhibitor with 
individually serially varied moieties R2 . 

is The solid phase techniques currently available are 

not sufficiently developed to enable flexible 
combinatorial variat ion of both Rl and R2 in the majority 
of classes of (1) , even in a simple serial manner as 
single entities, let alone as combinatorial libraries. 

20 Thus a solid phase combinatorial library method, enabling 
the rapid preparation of hundreds or thousands of 
compounds across many classes of (1) would potentially be 
extremely attractive for physicochemical / structure- 
activity profiles in the development of drug candidates. 

25 Additionally, such a methodology would expedite the 
transformation of Rl substrate data derived from the 
library described in GB 9608457.9 into an effective 
inhibitor, a process which is currently time consuming 
using solution based techniques. 

30 It will readily be appreciated by those skilled in 

the art that a general solid phase combinatorial route to 
molecules of structure (1) would not be restricted to the 
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development of protease inhibitors. Any type of 
interaction e.g. receptor agonists, antagonists for which 
molecules of type (1) exhibit activity may be developed in 
a combinatorial manner. Here, a novel solid-phase 
5 methodology is described allowing the flexible variation 

of Rl and R2 in many classes of general structure (1) , and 
allowing a combinatorial approach leading to parallel 
preparation of many molecules. 

10 Background Chemistry - The Current Problem 

Solid phase based synthesis utilise cross -linked 
polymers (a resin support) which is functionalised with a 
chemically reactive unit (a linker) . A functional group 
(carboxylic acid, amine, hydroxyl, sulphydryl etc) from an 

15 initial intermediate of the final desired compound is 

reversibly and covalently attached to the resin through 
the linker. Sequential chemical transformations of this 
now resin-bound intermediate to the final compound are 
then performed. At each stage, excess and spent reagents 

20 are removed from the growing resin-bound product by simple 
filtration and washing - this being the overriding factor 
providing expedient synthesis compared to solution based 
synthesis. As a final step, the fully assembled product is 
released from the solid support by cleavage of the 

25 covalent bond between the linker and product functional 
group . 

To date, peptides provide the vast majority of 
compounds of general formula (1) prepared. Traditional 
solid phase peptide synthesis utilises a linker 
30 derivatised resin support to which the Ca carboxyl of the 
C- terminal residue is covalently attached. The desired 
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sequence is sequentially assembled (using individual 
elements at each stage to give a single final product or 
using mixtures of elements at each stage to give a mixture 
or 'library' of final products). Then the product is 
s released into solution by cleavage of the C- terminal 

residue - linker bond. This provides the free C- terminal 
carboxylic acid. To provide alternative C-terminal 
functionalities different linkers have been developed. 
However virtually all linkers described to date release a 

10 functional group (carboxylic acid, amine, hydroxyl, 

sulphydryl etc) present in the final product. Thus an 
obvious problem arises if the desired compound is devoid 
of one of the above functionalities , as many classes of 
(1) are. For example peptidyl acyloxymethyl ketones, of 

15 the general formula (2) , a potent class of inhibitor of 
the cysteinyl protease Der pi, a major allergen of the 
house dust mite, are a member of the general class (1) , 
but contain no obvious functional group to which a linker 
can attach an intermediate to a resin. Therefore current 

20 solid phase techniques cannot prepare potential drug 

candidates of the general structure (2) as single discrete 
compounds let alone defined libraries of analogues . 

0 0 O Y\ 

ii ii \\_y=\ 

R1-C-NH-CHR2-C-CH20-C y) (2) 

Rl = Not-substituted amino acid Z 

or alkyi or aiyl 
R2 = natural or non-natural 

amino acid side chain 

Y or Z = H, alkyi, aryl, halogen 
alkoxy etc 

Co-pending PCT Application No. PCT/GB$6/01707 
describes in more detail the cysteinyl protease Der p— I 



SUBSTITUTE SHEET (RULE 26) 



WO 98/17628 



PCT/GB97/02914 



- 6 - 

inhibitors (2) and their preparation. (Where legally 
permissible PCT/GB96/01707 . is incorporated herein by 
reference) . 

A Novel Solid-Phase Based Solution 
5 i) Strategy 



The only functional element that is always present in 
(1) is the secondary amide group (3) . Thus, the attachment 
of initial intermediates of general formula (1) through 
the conserved secondary amide group to a resin support 

10 provides a unique route to any class of (1) . Following 

subsequent solid phase assembly of the desired compound/s, 
the covalent bond between the linker and now tertiary 
amide is cleaved to regenerate the conserved secondary 
amide (3) . See Scheme 1 below. During the sequential 

15 chemical transformations leading to the final secondary 

0 

ii 

-C-NH- (3) 



LINKER RESTN 

R2' = an intermediate form of R2 
which is subsequently 
chemically transformed 
to give the desired R2 SCHEME l 



Rl -C-N T -R2 ► Rl -C-NH-R2 

i 

LINKER RESIN 
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amide product, one has two options. Coupling reactions 
(the addition of a new chemical moiety providing a part of 
the final product) may be performed using single building 
blocks, leading to a single final product. Alternatively, 
5 each coupling stage may be performed using chemical 
mixtures, providing a combinatorial library of final 
products in which both Rl and R2 have been varied. This 
latter route greatly expands the number and range of drug- 
like molecules that may be accessed in an overall drug 
.10 discovery programme. 

ii) Chemistry 

The vast majority of solid phase synthesis described 
over the last decade uses side -chain functional group 
protection which is removed by acidolytic cleavage 

is together with Na-protecticn removed by base. The wide 

range of commercially available building blocks are thus 
based upon this Scheme. A popular strategy in solid phase 
synthesis is, as a final synthetic step, the concomitant 
removal of side-chain protection along with product -linker 

20 cleavage. Thus, many linkers described in the literature 
are cleaved from the product by acidolytic treatment. A 
further desirable feature of a linker is the ability to 
readily derivatise (i.e. addition of R1-C0- in Scheme 1) 
with a wide range of reagents. An ideal linker for Scheme 

25 1 should therefore encompass all of the above properties . 

However, to date, no such linker has been described to our 
knowledge . 

There are a number of backbone amide protecting 
groups which generate amides upon acidolytic treatment 
30 described in the literature. Johnson, Quibell and 
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Sheppard have described the development of a backbone 
amide protection system outlined in Scheme 2. 




Acvlation ,, — 

H-N-R2-LINKER RI-C-N-R2 -LINKER _ Rl-C-NFI^COOH 




0CH2 0CK3 
K»KorG3 

SCHEME 2 



This system (not a linker in its own right) was 
designed to protect the backbone amide of a peptide 
5 (previously attached to the resin through a C- terminal 
residue -linker moiety) during synthesis. Following 
completion of peptide assembly, the group was removed as a 
final step along with side-chain deprotection and peptide- 
linker cleavage by trif luoroacetic acid ' (TFA) . It was 

10 found that in Scheme 2 the use of a 2 -hydroxy 1 (R3 = H) 
rather than a 2-methoxy (R3 = 0CH3) group allowed the 
subsequent acylation to be performed with a wide range of 
reagents, through an acyl transfer mechanism. In contrast, 
the 2-methoxy derivatised system cannot undergo the acyl 

15 transfer reaction and was found to have a very limited 
applicability . 

The group of Barany have recently described a 
backbone amide linker shown in Scheme 3 . 
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0 

, ii 

R1-C-NH-CHR-C0X 



This linker does not contain the acyl transfer option 
during acylation and is therefore not of general 
applicability . 

The present invention provides a combination of the 
5 elements described in Schemes 2 and 3 and leads to the 
backbone amide linker system shown in Scheme 4 . This 
now contains an acyl transfer element (i.e. -0Y=2- 
hydroxyl moiety) along with the correct chemical 
properties of the backbone amide linker making the system 

10 compatible with a wide body of commercially available 

reagents. The linker outlined in Scheme 4 provides us the 
necessary chemistry to achieve the general goal described 
in Scheme 1, this being the flexible combinatorial 
preparation of many libraries of different classes of 

is drug-like molecules with general formula (1), having both 
Rl and R2 variable simultaneously. 



0 



Acylation 

H-N-CHR-COX > Ri-C-N-CHR-COX 



CH3(X F m 

0(CH2)n-CO-RESIN 



CH3<X CH2 

0(CH21n-C0-RESIN 



SCHEME ! 



SUBSTITUTE SHEET (RULE 26) 



WO 98/17628 



PCT/GB97/02914 



10 - 



O 




Acylarion 

Y-N-(R2or R2') *~ R1-C-N-R2 



O-X-CO-RESIN 



yo cm 

9 

0 -X-CO-RESIN 



0 

TFA || 

>- R1-C-NH-R2 



and wherein: 



SCHEME 4 



X is 





Y is H or a side chain functional group protective moiety 
such as Fmoc; 

R2 1 is an intermediate form of R2 which is subsequently 
chemically transformed to give the desired R2; and 



n is between 2 and 12, preferably 4. 
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The present invention provides in a first aspect an 
intermediate compound of general formula (A) 



Y-N-R2 1 



LINKER- RESIN 



(A) 



for use in a method of preparation of a compound of 
general formula (1) 



R1-C-NH-R2 



(1) 
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wherein the linker moiety has the general formula (B) 

I 

YO 9 a 2 

X 03) 

w 
/ 

ox-co- 



and wherein: 
X is 




Y is H or a side chain functional group protective moiety 
s such as Fmoc; 

R2 l is an intermediate form of R2 which is subsequently 
chemically transformed to give the desired R2; and 

n is between 2 and 12, preferably 4. 
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In a second aspect the present invention provides an 
intermediate compound of general formula (C) 

Y-N-R2 (C) 

LINKER-RESIN 

5 wherein the linker moiety has the general formula (B) 




CHo 



/ 
OX-CO- 



(6) 
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and wherein: 



X is 




Y is H or a side chain functional group protective moiety 
such as Fmoc; 

5 n is between 2 and 12, preferably 4. 

The present invention also provides an acyl 
derivative of an intermediate compound shown above having 
the general formula (D) (D 1 ) 



10 



R1-C-N-R2 1 



LINKER RESIN 



(D l ) 



R1-C-N-R2 



LINKER RESIN 



(D) 
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The present invention also provides a compound of 
general formula (E) 



CHO 




(E) 



0-X-C0<?H 



for use in a method of preparation of an intermediate 
5 compound shown above . 

The present invention also provides compounds of 
general formula ( F ) and ( G) 

::-:c 



I 




(F) 



OH 




O-X-CO2-CH3 
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for use in a method of preparation of a compound (E) . 

According to the present invention there is provided 
a method for the preparation of a compound of general 
formula (1) using an intermediate compound shown above 
which method includes the following steps: 



Acylation || 
f-N-(R2 or R2* ) >■ R1-C-N-R2 



YQ^ ^E2 
0-X -CO-RE SIN 




TrA 



R1-C-NH-R2 



C -X-CO-RESIS 



The invention further provides a method for the 
preparation of a compound of general formula (E) which 
method includes the following steps: 




X-CO ? H 



Br 1 X-C0 2 -Me 
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The invention also provides compounds which are the 
products of the methods above. 

Also the invention provides for the use of compounds 
of the invention in a method for the preparation of a 
combinatorial library of compounds of general formula (1) 
in which both Rl and R2 are variable. 

Preferably in compounds of formula (B) (E) and (G) ; 
Y=H and X=(CH 2 ) n where n=4. 

Example Use of the Novel Technology. 



10 



Preparation of a Linker 



One example of a preparative method for a linker 
moiety according to the invention is illustrated below: 



CHC 




OH 



(l)KF, Refluxing MeCN 



-3r (II) UOH/THF/waier 



CHO 




CO^Me 



CO-jK 



SUBSTITUTE SHEET (RULE 26) 



WO 98/17628 



PCT/GB97/02914 



- 18 - 

A second example of a preparative method for a linker 
moiety according to the invention is illustrated below: 
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(I) 2,4-Dihydroxybenzaldehyde (mw. 138.1, 50g, 0.36 mol) and spray-dried 
potassium fluoride (mw.58.1, 41. 8g, 0.72 mol) were stirred vigorously at 60° C for 20 
mins in anhydrous acetonitrile (750 mL); methyl-5-bromovalerate (mw.195. 1, 140. 4g, 
0.72mol) was added in one portion and the mixture brought to gentle reflux for 5 
hours.The reaction was allowed to cool to room temperature and the solvent removed 
in vacuo] the residue was partitioned between water (SOOrnL) and ethyl acetate 
(250mL), the aqueous washed twice more with ethyl acetate (2xl50mL) and the 
combined organic back- washed with water, dried over anhydrous magnesium 
sulphate, filtered and evaporated to dryness. The resulting red oil was dissolved in 
methyl tert-butyl ether (150mL), heptane (lOOmL) added and the product allowed to 
crystallize out as an off-white solid (mw.252.3, 37.3g, 0. 148mol, 41% yield); l H NMR 
(CDCb) 5 11.44 (1H, s), 9.69 (1H, s), 7.41 (1H, d, J=8.6Hz), 6.51 (1H, dd, J=8.6, 
2.2 Hz), 6.39 (1H, d, J=2.2 Hz), 4.02 (2H, t, J=5.8 Hz), 3.66 (3H, s), 2.44 (2H, t, 
J=7.0 Hz), 1.83 (4H, m); IR(film) 1735 cm' 1 ; mp. 62-65°C;ESMS m/z 253 (M>1); 
HPLC rt. 15.4 min, 10-90% B in A, A = 0.1% aq. TFA, B = 10% Ain MeCN, linear 
gradient 25 min, 1.5 mL/min, column = Vydac protein C4, 4.6x250 mm, 5jx particle 
size. 



(II) The product of step (I), 

5-(4-Formyl-3-hydroxyphenoxy)pentanoic acid methyl ester (mw. 252.3, 37g, 
0. 147mol) was dissolved in THF (1200mL) and stirred vigorously at room 
temperature. To this solution was added lithium hydroxide (mw.41.96, 18.5g, 
0.441 mol) dissolved in water (600mL) and the mixture stirred for 4 hours. The 
solvent was reduced in vacuo and the resulting oily residue diluted with water 
(200mL), washed twice with methyl tert-butyl ether (2x500mL), acidified carefully to 
pH 2 with cone. HC1 (vigorous stirring) and extracted with ethyl acetate (4x300mL). 
The combined ethyl acetate was dried over anhydrous magnesium sulphate, filtered 
and evaporated to dryness to give the product as a white solid (mw.238.2, 32. lg, 
O.135mol, 92% yield); l HNMR(CDCl 3 ) 5 11.26 (2H, br.s), 9.69 (1H, s), 7.41 (1H, d, 
J=8.6 Hz), 6.51 (1H, dd, J=8.6, 2.2 Hz), 6.40 (1H, d, J=2.2 Hz), 4.02 (2H, t, J=5.9 
Hz), 2.44,(2H, t, J=7.0 Hz), 1.84 (4H, m); IR (film) 1697, 1626 cm 1 ; mp. 88.6- 
89. 1°C; ESMS m/z 239 (M>1); HPLC rt. 14.3 min, 10-90% B in A, A = 0. 1% aq. 
TFA, B - 10% A in MeCN, linear gradient 25 min, 1.5 mL/min, column = Vydac 
protein C4, 4.6x250 mm, 5\x particle size. 
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Combinatorial Library of Peutidvl Acvloxvmethvl Ketones . 

Scheme 5 illustrates a potential use of the new solid 
phase combinatorial technology for the preparation of a 
library of peptidyl acyloxymethyl ketones as potential 
s inhibitors of the cysteinyl protease Der p I. 
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Frn oc-N-C-^-C-.=H20r 



TmocQ OU 

\_/ 

o 

/ 

QfCHZ^D-CC-R£:iH 



Acylation with 
a mixture of 


2,6-disubstituted 
carboxylic acids 



\ 

fccc-W-CHRI-OCHlO-C ( v ,) 



/ 



FmocC 



C'CH2;n-CORZSIN 



Combinatorial 

reactions 





0 

:o- w-c-ERi '-cc-K-cH^'-c-cmo-c 



HQ 



CH2 




w 



/ 

0(CH2)n-CO-R£SIU 



G Y 



\ 



Where R = aryl, alkyl 
Rl r , R2* = natural or 
non-natural 
amino-acid 
side-chain 
Z,Y=H, alkyl, halogen etc 



SCHEME 5 



\\ // 



Z 
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Currently, there are approximately 200 commercially 
available Fmoc-NH-CHRl* -COOH building blocks available 
that could potentially be used in the above Scheme. A 
large proportion of these could be derivatised to produce 
5 the initial resin-bound intermediate in Scheme 5. Thus 
there are potentially 200 2 = 40 000 Rl'/R2' variations, 
together with a virtually unlimited combination of R / Y / 
Z. Even with the 2 -hydroxy 1 acyl transfer mechanism, 
certain combinations may be too hindered to be practical . 

10 However, greater than 80%, i.e. >32000 will be readily 

accessible using the new system defined in Scheme 4. The 
limited applicability of the only currently described 
backbone amide linker system (Scheme 3) is clearly 
illustrated here. In comparison to Scheme 4 (according to 

is the invention) , Scheme 3 (prior art) would have a 

practical performance capability in only approximately 
10%, i.e. 4000 of all allowable Rl' / R2' combinations. 



Examples 

Libraries of compounds have been synthesised using 
20 the novel solid phase combinatorial chemistry of the 
present invention. Examples are: 



Example 1 

Libraries of compounds of general formula (H) 
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R 1 0 
I I 

R-NH-CH-C-N-R^ 



(H) 



Backbone Linker 



wherein R 2 is selected from the group: 




or another primary amine moiety 
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and wherein R l is cotnbinatorially variable. 

These libraries may be useful for discovery of 
protease inhibitors; for example they may be useful for 
discovery of Aspartyl protease inhibitor-. 

Example 2 

Libraries .of Statine containing compounds of general 
formula (J) 



R 1 O 



R- 



0 R> O 



(J) R-NH-CH-C-NH-CH-CH-CH2-C-NH-CH-C-N-R 4 



OH 



Backbone Linker 



10 



wherein one or both of R 1 and R 4 are combinatorial ly 
variable . 



15 



Example 3 

Libraries of diketopiperizine compounds of general 
formula (K) , wherein (K) is an intermediate formed by 
removal of an N- terminal protecting group from a precursor 
moiety, and wherein K is unstable and hence automatically 
cyclises : 



Rl O R 2 O 



H- 



(1) Cyclise 
N-CH-C-N-CH-C-OR 3 (2) Cleave 



(K) 



Backbone Linker 
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wherein R 1 and/or R 2 are combinatorially variable, and R 5 
is an alkyl or allyl leaving group. These compounds (J) 
are cleavable to form cyclic compounds of general formula 
(L) . 

5 Example 4 

Libraries of compounds of general formula (M) 



.AA- . 

, ( 0 l.Cyclize ^ ^ 

NH,-.A.A^A.V..^2.. J|lA i. 1 n.cH 2 -C-N i C<^ 2. Cleave ' j | 

I OH i ly AA 4 

(M) Backbone Linker (N) \ Pr0 / 



which can be cyclised and cleaved to provide cyclic 
compounds of general formula (N) in which AA^AA 4 are 
independently combinatorially variable. It is a 

10 particular advantage of the class of compounds (M) that 
the Ca of proline cannot easily be epimerised in the 
reaction and hence chiral integrity of the cyclic product 
can be preserved. 

Thus according to a further aspect of the invention 

is there are provided libraries of compounds and individual 
compounds per se of formula (H) (J) (K) and (M) - whether 
attached to the Backbone Linker or in cleaved form, 
together with libraries and individual compounds per se of 
formula (L) and (N) . — 
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Claims 



1. An intermediate compound of general formula (A) 



Y-N-R2 1 



LINKER-RESIN 



(A) 



for use in a method of preparation of a compound of 
general formula (1) 



R1-C-NH-R2 



(1) 



wherein the linker moiety has the general formula (B) 



YO CH 7 



/ 

OX-CO- 
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and wherein: 
X is 



(CH : ) B -, 




or 



Y is H or a side chain functional group protective moiety 
such as Fmoc; 

5 R2 1 is an intermediate form of R2 which is subsequently 
chemically transformed to give the desired R2; and 

n is between 2 and 12, preferably 4. 

2. An intermediate compound of general formula (C) 
Y-N-R2 (C) 



10 LINKER- RES IN 



wherein the linker moiety has the general formula (B) 



tf . "ft) 

/ 
OX-CO- 
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and wherein: 



X is 




Y is H or a side chain functional group protective moiety 
such as Fmoc; 

5 n is between 2 and 12, preferably 4. 

3 . An acyl derivative of an intermediate compound 
according to claim 1 or 2 having the general formula 
(D) (D 1 ) 



10 



R1-C-N-R2 1 



LINKER RESIN 



(D 1 ) 



R1-C-N-R2 



LINKER RESIN 



(D) 
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4. A compound of general formula (E) 



CHO 




(E) 



0-X-C0 2 H 



for use in a method of preparation of an intermediate 
compound according to claims 1 , 2 or 3 . 

5 5. A method for the preparation of a compound of general 
formula (1) using an intermediate compound according to 
claim 1 or 2 which method includes the following steps: 
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6 . A method for the preparation of a compound of general 
formula (E) which method includes the following steps: 



CHO 




(1) KF, Refluxing MeCN 

> 

(2) LiOH/THF/Water 



Br-X-CO,-Me 



CHO 




/ 



X-C0 0 H 



-7. A compound of general formula (F) or (G) 



CHO 



Or 



(F ) 



i 

OH 



CHO 




0Y 



(g: 



o-x-co 2 -CH 3 

for use in a method according to claim 6 for preparation 
of a compound (E) according to claim 4. 



10 



8 . The product of the method of claim 5 or 6 , 
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9. Use of compounds according to any of claims 1, 2, 3, 
4 or 7 in a method for the preparation of a combinatorial 
library of compounds of general formula (1) in which both 
Rl and R2 are variable. 



10. A compound or combinatorial library of compounds of 
formula 



R 1 O 



R-NH-CH-C-N-R- 



(H) 



Backbone Linker 



wherein 



R- = 




.R 



or another primary amine moiety; or 



R» 0 



R 2 



O 



R3 O 



(J) 



R-NH-CH-C-NH-CH-CH-CH2-C-NH-CH-C-N-R 4 



OH 



Backbone Linker ; 
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Rl 0 R 2 O 



H,N-CH-C-N-CH-C-OR 3 



(K) Backbone Linker ; or 



O 

NH r AA 4 -AA 3 -AA 2 -AA'-N-CH 2 -C-N I 

OH 




(M) 



Backbone Linker 



whether attached to a Backbone Linker or in cleaved form. 
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11. A compound or combinatorial library of compounds of 
formula 



R 



0 



H 



r 

H 



(L) 



; or 



AA 1 AA3 



Gly AA 4 
Pro / 



(N) 
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